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INTRODUCTION 

A  survey  of  the  level  of  biological 
contamination  In  the  dental  operating  room 
was  conducted  at  the  Naval  Training  Center, 
Great  Lakes,  Illinois.  Contamination  was 
measured  by  the  growth  of  organisms  on  the 
Instruments  In  tryptlcase  soy  agar  Incubated 
aerobically  for  72  hours  at  37*C.  This 
method  of  recording  biological  contamination 
is  offered  as  a  means  of  monitoring  the 
effectiveness  and  the  preservation  of 
sterilization  of  an  operating  room. 

METHOD 

Ten  of  each  of  a  group  of  selected  In¬ 
struments  routinely  used  In  tha  treatment  of 
patients  wera  sterilized  by  means  of  an  auto- 
clava,  dry  heat,  or  ethylene  oxide  gas.  five 
of  each  of  these  Instruments  would  serve  as 
sterilized  controls.  The  other  five  of  each 
of  the  Instruments  would  be  exchanged  for 
Instruments  ready  to  ba  used  on  a  patient. 
These  Instruments  Included  the  mouth  mirror, 
number  23  explorer,  hot  and  cold  alr-ayrlnge 
tips,  water-ayrlnge  tip,  handpiece,  and  tha 
instrument  tray  containing  Instruments  within 
the  dental  cabinet. 

After  sterilization,  five  of  each  of  the 
selected  Instruments  were  exchanged  for  clin¬ 
ically  exposed  Instruments,  that  is,  for 
Instruments  that  were  conaldered  sterilized 
and  Intended  for  use  In  treatment.  They  were 
on  the  unit,  on  the  bracket  table,  or  in  the 
dental  cabinet. 

The  dental  operating  rooms  from  which 
Instruments  would  be  exchanged  were  aclacted 
at  random.  The  sterilization  In  the  dental 
operating  rooms  was  the  responsibility  of 
the  doctors  who  had  graduated  from  several 
different  dental  schools.  The  operating 
room  was  sampled  only  If  It  was  about  to 
receive  a  patient.  After  the  room  was 
entered,  a  sterilized  pair  of  surgical  gloves 
was  put  on  to  remove  the  exposed  items.  When 
a  tray  was  removed  from  the  dental  cabinet, 
the  drawer  was  opened  by  an  assistant,  so 
that  the  tray  could  be  picked  up  using 


Figure  1 


Figure  2 


sterile  gloves.  Each  of  the  Items  from  the 
bracket  table,  dental  unit,  and  cabinet  were 
placed  In  sterile  petrl  dlahea  or  Kolle 
f  lasks . 

Several  methods  for  bacterial  contam¬ 
ination  evaluation  were  available  from  the 
literature**5.  The  direct  plating  of  lnstru 
manta  in  a  sterile  petrl  dish  or  Kolle  flask 
was  selected  as  the  method  of  choice. 
Tryptlcase  soy  agar  was  poured  over  the 
exposed  instrument,  and  over  the  control  and 
exposed  cabinet  trays.  The  agar  waa  allowed 
to  harden  and  Incubated  aerobically  at  37*C 
for  72  hours.  The  cultures  wera  Inspected 
and  some  were  photographed. 

RESULTS 

After  72  hours  the  instruments  were 
examined  for  evidence  of  contamination. 
Instruments  that  developed  no  biological 
growth  were  considered  sterile  and  those 
that  developed  one  or  more  colonies  were 
considered  contaminated. 

The  exposed  Instruments  showed  levels 
of  biological  contamination  varying  from 
slight  contamination,  figures  1  and  2,  to 
gross  contamination,  figure  3.  The  steril¬ 
ized  controls  were  negative  In  the  vast 
majority  of  cases,  figure  A.  Tbe  contami¬ 
nated  controls  had  only  one  or  two  colonies. 

A  comparison  of  an  exposed  Instrument  tray 
from  the  dental  cabinet  and  that  of  a 
control  instrument  trav  la  shown  by  figure 
5.  The  contamination  of  the  exposed  Instru¬ 
ments  was  compared  to  the  sterilized  wrapped 
Instruments.  Table. 1. 

Eighty  percent  of  the  Instrumenta 
planned  for  use  In  treatment  developed  bio¬ 
logical  growth  when  cultured  In  tryptlctje 
soy  agar.  Ten  percent  of  the  control 
Instruments  were  also  contaminated.  Some  of 
the  non-sterlle  instruments  that  cane  from 
the  dental  operation  rooms  had  leaa  than  ten 
colonies,  however,  moat  had  colonlea  too 
numeroue  to  count.  Two  of  the  non-sterlle 
Instruments  that  servrd  aa  controls  had  one 
colony  each.  Two  of  the  handpieces  that 
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V  l  g  u  r  e  Kxnosed  handpiece  incubated  in  tt  vpt  icajio 

. n y  agar  at  T  7  *  C  for  7  2  hours. 


Figure  4,  Sterilized  control  handpiece  incubated  in  tr vpt lease 
mv  agar  at  17*C  for  72  hours* 


served  as  controls  developed  a  small  J a r V 
brown  area  from  the  chuck  opening  which  could 
not  be  conclusively  identified  as  biological 
growth,  chemical  effect,  or  corrosion.  These 
handpieces,  however,  were  considered  non- 
sterile. 

DISCUSSION 

Sterilization  of  operating  room  instru¬ 
ments  and  equipment  should  be  essential  in 
the  treatment  of  dental  patients.  The  recom¬ 
mended  methods  of  sterilization  are  the  steam 
autoclave,  the  dry  heat  oven,  and  moistened 
heated  gas,  such  as  ethylene  oxide.  The 
methods  of  sterilization  used  in  the  operat¬ 
ion  room  must  be  tested  from  time  to  rime  by 
an  effective  means.  One  method  of  testing 


the  effectiveness  of  sterilization  is  bv  tb 
direct  Dieting  of  the  instruments  into  a 
suitable  rultur**  medium  to  see  if  any  bio¬ 
logical  growth  develops. 

The  management  of  instruments  for  ster 
ilizatlon,  storage,  and  delivery  to  the 
treatment  area  is  extremely  important.  f.a 
instruments  should  he  wrapped  in  cloth 
paper,  or  n  1  a  *  t  i  t  lor  steam  autoclaving,  or 
placed  in  e«.nt a  1  ners  for  the  dry  heat  oven 
When  instruments  are  stored  In  the  dental 
cabinet*  they  should  remain  covered.  When 
one  instrument  is  picked  up  the  adjacent 
instruments  on  the  trsv  can  become  con¬ 
taminated,  If  sterilized  unwrapped  instru¬ 
ments  are  then  placed  in  this  contaminated 
tray  t  h  e  v  He<  one  contaminated*  This  Is 


Figure  5.  The  exposed  trav  (left)  was  removed 
from  a  dental  cabinet.  Ttie  m  1  c  r  o- or  gan  1  s  m- f  r  ee  trav  (right)  was 
ste>lli2ed  and  stored  wrapped. 


Table  1 

A  Comparison  of  Exposed  Instruments  t. 
Sterilized  Wrapped  Instruments 
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*  colonies  appeared  In  7-’  hours  4 1  chuck 
**  One  colonv  on  these  control 

cr.»ss  - contamination  by  means  of  the  storage 
trav  In  the  cabinet. 

To  minimize  contamination  the  dental 
operatnry  is  prepared  for  the  treatment  of  a 
patient  just  at  the  time  the  patient  presents 
himself  for  treatment.  The  dental  unit* 
patient*  and  operative  area  are  prepared 
using  disposable  items*  dry-claved  packs, 
autoclaved  packs  and  other  sterilize*  instru¬ 
ments.  The  follow-up  instrument  packs  for 
specific  operations  such  as  •* a  I  garr  or 
silicate  restorations  are  in  lu-ed  to  the 
operative  area  as  programed. 

The  equipment.  Instruments  and  other 
Items  used  for  treatment  should  be  cleaned 
after  use  and  reassembled  into  the  original 
pack  set-up.  Missing  or  damaged  items  are 
replaced  and  cutting  instruments  are 
sharpened.  It  is  recommended  that  the  dental 
unit  be  stripped  of  all  removable  sterl  I  li¬ 
able  equipment*  including  the  handpiece* 
syringe  tips*  and  evacuator  tips.  Those 
should  be  properly  sterilized  hv  one  of  the 
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approved  methods,  ^orr  handpieces  can  he 
autoclaved,  others  can  be  dr v-c laved.  If 
time  is  ivailable  f o ?  ethvlene  oxide  gas, 
ibis  ran  be  used. 

Handpieces  should  at  lp.ist  be  washed 
with  surgical  soap,  wiped  with  alcohol, 
wrapped  In  moistened  gephiran  f our-bv - 1 nu» 
Inch  gauze,  and  stored  In  a  covered  dish. 

It  l  sposah  1  e  Items  are  discarded. 

All  Items  of  snpplv  and  equipment  are 
grouped  according  to  their  method  ot  *tcr(l( 
ration*  d I  •  posah I  1  1 1 v *  and-or  function.  Ill* 
ant  oc  1  aveah  1 «  groupings  should  be  plated  ii 
cloth,  paper,  plastic  envelopes  or  wrappers 
and  over -wrapped  with  nu« 1  In  or  paper  for 
sterilization  and  storage.  The  instruments 
to  be  sterilized  bv  drv  beat  are  placed  in  i 
covered  metal  dish  or  wrapped  in  aluminum 
foil.  Items  are  wrapped  or  covered,  sterl  I* 
ized  and  stored  in  this  manner.  I  he  dent  *1 
cabinet  is  used  for  storage  of  wrapped  stei* 
Hired  equipment,  disposable  Items,  and 
wrapped  back-up  items. 


The  Instrument  peck  can  be  sterilized 
bv  drv  heat  at  3  7  5’F  for  one  hour. 

The  wrapped  Instrument*  for  autoclaving 
are  placed  In  an  office  type  autoclave  or 
placed  in  a  targe  autoclave  as  the  need 
arises.  The  packs  are  autoclaved  at  20 
pounds  pressure  and  250*F  for  15  minute*. 

Dry- heat  and  autoclaved  packs  remain 
wrapped  after  sterilization  for  storage  In 
the  dental  cabinet.  The  storage  date  should 
he  recorded  on  the  pack  ao  that  the  ltema 
stored  for  more  than  one  month  can  be 
res t e r  1 1 1  zed  .  Sack-up  instruments  are  stored 
In  paper  envelopes  at  a  convenient  location 
for  nupport  In  dental  operations. 


SUMMARY 

A  survey  of  the  level  of  biological 
contamination  In  the  dental  operating  room 
was  measured  by  the  growth  of  organlems  on 
Instrument*  In  tryptlcase  aoy  agar.  Selectad 
Instruments  routinely  used  in  the  treatment 
of  patients  were  wrapped  and  sterilized. 

Half  of  the  wrapped  sterilized  Instruments 
were  exchanged  for  clinically  exposed  Instru¬ 
ments  that  were  Intended  for  use  In  the 
treatment  of  patlenta,  and  half  of  the 
wrapped  sterilized  Instruments  served  a* 
controls.  The  exposed  and  control  Instru¬ 
ments  were  placed  in  sterile  dlahea  or  flasks 
and  cultured  In  tryptlcase  soy  agsr  for  72 
hours  at  37*C.  Eighty  percent  of  the 
instruments  planned  for  use  In  the  treatment 
of  a  patient  were  contaminated. 
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A  microbiological  sampling  of  instruments  Intended  for  use  in 
the  treatment  of  patients  In  a  dental  operatory  was  taken.  Selected 
Instruments  routinely  used  were  sterilized  by  means  of  steam  under 
pressure,  dry  heat,  or  ethylene  oxide  gas.  Half  of  these  sterilized 
instruments  were  exchanged  for  instruments  intended  for  use  from  the 
dental  unit,  tray,  or  from  the  dental  cabinet. 

The  Instruments  were  incubated  in  tryptlcaee  soy  agar  aeroblcall; 
at  37*0  for  72  hours.  Eighty  percent  of  the  instruments  Intended  for 
use  developed  biological  growth.  Most  of  these  instruments  were 
presumed  properly  sterilized  but  became  contaminated  during  storage 
or  upon  delivery  to  the  operating  area. 
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